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| The structural stability analysis indicates unsatisfactory stability for the

1 The hydrologic/hydraulic analysis establishes the spillway capacity as 46% of

dam when subjected to forces which could occur during winter operations
(including ice loading), the Probable Maximum F1ood (PMF), and 1/2 PMF events.

A structural stability investigation of the dam should be started within

6 months to determine the effect of thr dam's steel! bar anchor system and the
upl ift forces acting on the base of tt dam. Remedial measures should be com-
pleted within 2 years to increase the .tructural stability of the facility to
meet the Corps of Engineers screening criteria.

the Probable Maximum Flood (PMF) with the sluice gates open and 30% of the PMF
if the gates remain closed throughout the storm. The dam will be overtopped by
2.72 feet by the PMF with the gates closed or 2.55 feet with the gates opened.
However, the spillway is capable of passing the 1/2 PMF under either of these
two conditions without the dam being overtopped. Therefore, the spillway is
assesed as inadequate according to the Corps of Engineers screening criteria.

The following measures should be completed within one year:

1. A warning system should be provided to alert persons that flow in the
. receiving stream will be increased, when the control gates are
opened.

2. A flood warning and emergency evacuation plan should be developed and
implemented to alert the public should conditions occur which could
result in failure of the dam. . .

3. A formé\iged inspection program should be initiated to develop data
on conditions and maintenance operations at the facility. :

PR :
w W’“",\M‘#:“"’;z-z;:. TR R

s R - o

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

L S e e e SIS R - - S e
. . . .




@KE CHAMPLAIN RlVER BAsN, "
T AN

)

) Nambery MY 238,
2 ESSEX COUNTY.

NEW YORK.

’/

l

| - (AR

i & //gfz( /)Af .)am Sate P r /\‘ I
| | LAKE GEORGE OUTLET W
[

?

3

PHASE 1 |NSPECTION J-'\’EPORT

" e

NATIONAL DAM SAFETY PROGRAM

(15 .
i
Tohn \
e 190776 &
S /e |
)
M NEW YORK DISTRICT CORPS OF ENGINEERS .
‘:'3 JuLy A9e0 31 / b
= 80 10 29 018

FHHHHM““"‘“‘"“M




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY. '

Demaline 0 .




PREFACE

This report is prepared under guidance contained in the Recommended Guide-
1ines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidel ines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify

In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can

Phase I inspections are not intended to provide detailed hydrologic and
hydraul ic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an

r
é any need for such studies.
é vironment of the structure.
% these conditions be prevented or corrected.
é
-
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aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and the
downstream damage potential.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Lake George Dam, NY230
State Located New York
County Located Essex

Stream Ticonderoga Creek
Date of Inspection_April 22, 1980

ASSESSMENT OF

GENERAL CONDITIONS
/\/he examination of documents and visual inspection of the dam and appurtenant
structures did not reveal conditions which constitute an immediate hazard to
human 1ife or property. The dam, however, has a number of problem areas which
should be investigated further.

The structural stability analysis indicates unsati sfactory stability for the
dam when subjected to forces which could occur during winter operations
(including ice loading), the Probable Maximum Flood (PMF), and 1/2 PMF events.

A structural stability investigation of the dam should be started within

6 months to determine the effect of the dam's steel bar anchor system and the
uplift forces acting on the base of the dam. Remedial measures should be com-
pleted within 2 years to increase the structural stability of the facility to
meet the Corps of Engineers screening criteria.

The hydrologic/hydraul ic analysis establishes the spillway capacity as 46% of
the Probable Maximum Flood (PMF) with the sluice gates open and 30% of the PMF
if the gates remain closed throughout the storm. The dam will be overtopped by
2.72 feet by the PMF with the gates closed or 2.55 feet with the gates opened.
However, the spillway is capable of passing the 1/2 PMF under either of these
two conditions without the dam being overtopped. Therefore, the spillway is
assesed as inadequate according to the Corps of Engineers screening criteria.

The following measures should be completed within one year:

1. A warning system should be provided to alert persons that flow in the
recel;ing stream will be increased, when the control gates are
opened.

2. A flood warning and emergency evacuation plan should be developed and
implemented to alert the public should conditions occur which could
result in failure of the dam.




3. A formalized inspection program should be initiated to develop data
on conditions and maintenance operations at the facility. ’

Dale Engineering Company
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1. Overview of Lake George Outlet Dam.
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! l 3. North abutment control gate.




4. Upstream face of Dam from south abutment.

5. Downstream channel.
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6. Railroad bridge 100 feet above dam.
’ .

7. Highway bridge 500 feet above Dam.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - LAKE GEORGE OUTLET DAM ID# - NY 230

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL
a. Authority

b.

Authority for this report is provided by the National Dam Inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance
with a contract for professional services between Dale Engineering
Company and The New York State Department of Environmental Conserva-
tion.

Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition
of the Lake George Outlet Dam and appurtenant structures, owned by
the New York State Department of Environmental Conservation, and to
determine if the dam constitutes a hazard to human life or property
and to transmit findings to the State of New York.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase I investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

Description of Dam and Appurtenances

The Lake George Outlet Dam is located in the Village of Ticonderoga,
approximately 500 feet downstream from the Alexandria Avenue Bridge
near the southern boundary of the village. The dam is a concrete
and masonry gravity structure approximately 110 feet long with a max-
imum height of approximately 8 feet. Control gate structures are
located on both the north and south abutments of the dam. The south
abutment control structure consists of two electrically operated
sluice gates, one 8 feet wide by 7 feet high and one 10 feet wide by
7 feet high. The north abutment control structure consists of a
single electrically operated sluice gate 10 feet wide by 7 feet high.
The principal spillway section of the dam is located between the two
control gate structures and is approximately 59 feet wide with a top
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b.

C.

d.

f.

g.

width of 5 feet, 10 inches. A walkway traverses the entire structure
allowing access across the dam during all but extreme high level
flows. The dam is situated on bedrock which is visible both at the
downstream face of the spillway section and at the upstream face of
the dam when viewed through the water. The dam was formerly used as
a source of power for mills owned by the International Paper Company.
These mi1ls have been demolished and only the foundation walls and
floor slabs now remain at the site.

Location

The Lake George Outlet Dam is located in the Village of Ticonderoga,
Town of Ticonderoga, Essex County, New York.

Size Classification

The maximum height of the dam is approximately 8 feet. The storage
volume of the impoundment is approximately 2,185,000 acre feet.
Therefore, the dam is in the Large Size Classification as defined by
the Recommended Guidelines for Safety Inspection of Dams.

Hazard Classification

Ticonderoga Creek, the receiving stream from the impoundment, flows
through the center of the Village of Ticonderoga. Numerous struc-
tures are located along the banks of the creek. The creek is also
used for recreational purposes such as fishing, swimming and sun-
bathing. Therefore, the dam is in the High Hazard Category as de-
fined by the Recommended Guidelines for Safety Inspection of Dams.

Ownership

The dam is owned by the New York State Department of Environmental
Conservation.

Contact: Regional Director
New York State Department of
Environmental Conservation
Box 220

warrensburg, New York 12885
Telephone: 518-623-3671

Purpose of the Dam

The dam is used to regulate the level of Lake George for recreational
and environmental purposes.

Design and Construction History

The construction plans included in this report indicate that the dam
was reconstructed in 1974, This reconstruction consisted of the
removal and replacement of the sluice gates on both the north and
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south abutments and the placement of a concrete overlay on the up-
stream face of the main spillway. This reconstruction program also
provided for the blockage of the existing penstocks which formerly
fed the paper mill power systems. Earlier inspection reports also
included in this report indicate that the masonry dam was originally
constructed in 1904 as a source of power for the International Paper
Company mills located along the banks of the Ticonderoga Creek. A
later report dated July 31, 1920 indicates 1803 as the date of origi-
nal construction of an earlier dam at this site.

Normal Operational Procedures

The facility is operated by the New York State Department of Environ-
mental Conservation. The facility is used to control the level of
Lake George by manipulating the sluice gates at the structure. The
normal controlled level of Lake George is 3.5 feet on the gauge at
Rogers Rock State Park. The "0" reading on the gauge is equivalent
to an elevation of 315,93 feet above sea level on the USGS datum.

1.3 PERTINENT DATA

b.

C.

d.

Drainage Area

The drainage area of the Lake George Outlet Dam is 231 square miles.

Discharge at Dam Site

Peak Recorded Discharges:

March 17, 1977 1370 cfs*

April 9, 1936 1470 cfs

Computed Discharges:

Spillway, Top of Dam (Gates Closed) 1665 cfs

Spiliway, Top of Dam (Gates Open) 3250 cfs

Gated Drawdown (3 Gates Open 5 Feet) 930 cfs (Water Surface

@ Elev. 319.6)

Elevation (Feet Above MSL)

Top of Dam 323.0
Spiliway Crest 319.6
Stream Bed at Centerline of Dam 311.6
Reservoir

Length of Normal Pool 169,000+ FT

*Measured at USGS Gage 04279000, 1/2 mile downstream of dam,
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f.

g.

h.

i.

Storage
Top of Dam 2,279,000 Acre Feet
Normal Pool 2,185,000 Acre Feet

Reservoir Area

Top of Dam 29,000 Acre
Spillway Pool 29,000 Acre
Dam

Type - Masonry & Concrete Gravity.

Length - 110 Feet.

Height - 8 Feet.

Freeboard Between Normal Reservoir and Top of Dam - 3.4 Feet.

Top Width - 5 Feet, 10 Inches (Measured).

Side Slopes - Upstream - 1 Horizontal, 12 Vertical; Downstream -
1 Horizontal, 4 Vertical.

Zoning - N/A.

Impervious Core ~ N/A.

Grout Curtain - N/A.

Spillway

Type - Broad Crested.
Length ~ 59 Feet.

Crest Elevation - 319.6
Gates - None.

U/S Channel - Impoundment.
D/S Channel - Natural Rock.

Regulating Outlets

2 gates, 10 feet wide x 7 feet high; 1 gate, 8 feet wide x 7 feet
high. '
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SECTION 2 - ENGINEERING DATA

GEOTECHNICAL DATA

No records of subsurface investigations performed for this structure
were available. Former inspection reports for the dam indicate that
the dam is founded on bedrock. The visual inspection confirms this
statement.

DESIGN RECORDS

No records were available from the original design of the dam. A
complete set of Construction Drawings for the 1974 reconstruction of
the sluice gates is included in the report. See Figure 2 through 17.

CONSTRUCTION RECORDS

Ng 12formation was available concerning the original construction of
the dam,

OPERATION RECORDS

Records concerning the operation of the dam are kept by the New York
State Department of Environmental Conservation in Warrensburg. These
records relate basically to lake levels and sluice gate openings
which were maintained during the record period.

EVALUATION OF DATA

The data presented in this report was obtained from the Department of
Environmental Conservation files. The information available appears
to be reliable and adequate for the Phase I inspection purposes.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

b.

C.

d.

General

The Lake George Outlet Dam was inspected on April 22, 1980. The Dale
Engineering Company Inspection Team was accompanied on the inspection
by Charles W. Glass, Engineering Technician for the Department of
Environmental Conservation, Region 5 in Warrensburg, New York.

Dam

At the time of the inspection, all of the sluice gates controlling
the outflow from the impoundment were in the full open position. The
water level in the impoundment was 11 inches below the top of the
principal spillway. This condition allowed visual inspection of the
downstream face of the spillway section. However, flow through the
sluice gate channels obscured the concrete walls in these areas from
view. There was no sign of seepage through the masonry face of the
principal spillway. The concrete work in general appeared to be in
excellent condition. Visual observation did not disclose physical
displacement of the alignment of the structure and there was no
visual evidence of structural instability.

Appurtenant Structures

Both the north and south abutments of the dam were formerly the site
of mills of the International Paper Company. The remains of these
mills are still evident on the site. Masonry walls on both sides of
the downstream channel were formerly a part of the mill structures.
A concrete floor slab is presently visible on the north abutment of
the dam. The void below this concrete slab has been filled with de-
bris from the demolition of the mill buildings. The masonry walls
along the channel are in satisfactory condition so as not to present
a hazard from erosion due to flow in the outlet channel.

Control Outlet

The outlet of the impoundment is controlled by manipulation of the
sluice gates located on both the north and south abutments. These
sluice gates are electrically operated and were the major portion of
the 1974 reconstruction of the dam. The inlet of the sluice gates
are equipped with trash racks to prevent floatable material from
being lodged in the sluice gate opening. The sluice gates are pre-
sently in operating condition.

Reservoir Area

Lake George extends approximately 32 miles to the south of the Lake
George Outlet Dam. The lake 1s used extensively for recreatfonal




purposes. The shore of the lake slopes steeply to elevations of over
2200 feet. The lake reaches depths of approximately 175 feet along
the east shore. There are no known areas of bank instability along
the impoundment.

f. Downstream Channel

The downstrgam channel of the Ticonderoga Creek is formed in bedrock.
No evidence of recent erosion was noted in the channel.

3.2 EVALUATION

The visual inspection revealed that the dam is generally in good con-
dition. The sluice gate structures are in excellent operating condi-
. tion and the concrete surfaces are similarly in good condition. No
deformation of the alignment of the structures was noted in the visu-
al inspection.
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4.1

4.2

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

The normal operating procedure for this structure is to control the
water level in Lake George for recreational and environmental pur-
poses. The sluice gates at the structure are used to regulate the
level of the impoundment. Water level readings are made at the gauge
at the Rogers Rock Campsite and are relayed to the regional headquar-
ters for the Department of Environmental Conservation at Warrensburg.
The gauge readings are interpreted and directions are given to the
operator in the Village of Ticonderoga who operates the gates. The
procedures for regulating the level is set forth in Section 38,
Chapter 1035, Laws of 1957, as amended of the Navigation Law. (See
copy of the law on last page of Appendix B.)

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the New York
State Department of Environmental Conservation. Visits are made to
the site to check on the conditions of the facilities and to operate
the sluice gates.

MAINTENANCE OF OPERATING FACILITIES

The gates controlling the flow are presently in excellent operating
condition and are checked at least once a month by the New York State
Department of Environmental Conservation.

DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

EVALUATION

The dam and appurtenances are inspected at regular intervals by the
New York State Department of Environmental Conservation. The facil-
jties are in excellent condition and there is no evidence of deteri-
oration caused by Tack of maintenance.

A formalized inspection program should be initiated to develop data
regarding the physical conditions of the facility and to document the
various maintenance operations which are undertaken at the dam.

A warning system should be installed to alert pesons who may be in
the creek channel when the control gates are to be opened. Present-
ly, the operator of the gates must visually determine if persons are
in t2§ channel and warn them individually when the gates are to be
opened.

Because the dam is in the high hazard classification a flood warning
and emergency evacuation plan should be implemented to alert the pub-
1ic, should conditions occur which could result in failure of the
dam.




SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Lake George Qutlet Dam is located in the south-east corner of
. Essex County in Ticonderoga, New York. The dam has a drainage area
of 231.4 square miles, which is characterized by mountains rising
steeply from the lake valley. The reservoir has a surface area of
approximately 29,000 acres and outlets into Ticonderoga Creek, which
flows in a northerly then easterly direction through Ticonderoga to ;
Lake Champlain. i

5.2 ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. This has
been assessed through the evaluation of the Probable Maximum F1ood
(PMF) for the watershed and the subsequent routing of the flood
through the reservoir and the dam's spillway system. The PMF event
is that hypothetical flow induced by the most critical combination of
precipitation, minimum infiltration loss and concentration of run-off
of a specific location that is considered reasonably possible for a
particular drainage area. Since the dam is in the Large Dam Category
and is a High Hazard, the Recommended Guidelines for Safety Inspec-
tion of Dams (Ref. 1) require that the spillway be capable of passing
the Probable Maximum F1ood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase 1 investigation, certain assumptions based on experience and
existing data were used in this analysis and in the determination of
the dam's spillway capacity to pass the PMF. In the event that the
dam could not pass the Probable Maximum Flood without overtopping,
additional analyses are to be performed on potential dam failures if
the dam is designated as a High Hazard Classification. This process
was done with the concept that if the dam was unable to satisfy this
crit:ria, further refined hydrologic investigations would be
required.

The dam is equipped with three sluice gated outlets which are normal-
ly operated electrically, but can be manually operated. The New York
State Department of Conservation controls the operation of these
gates and is required by law to open these gates when the water ele-
vation in the main portion of the lake corresponds to approximately
four inches above the spillway elevation. Due to the flow restric-
tion of Alexandria Avenue Bridge under high flows, the water eleva-

i tion just upstream of the dam may be half a foot or more below the

‘ water surface in the main portion of the lake. Two cases were con-

. sidered in the hydraul ic analysis of the spillway capacity. One case
; assumed the water surface to initially be at the top of spillway ele-
. vation and the sluice gates to open when the water surface raised




slightly above this elevation. The second modelled case assumed the
sluice gates to remain closed throughout the flood event.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's
Computer Program HEC-1 DB using the Modified Puls Method of flocd
; routing was used to evaluate the dam, spillway capacity, and down-
~ stream hazard.

Bt [ ] Sunng

1
é Unit hydrographs were defined by Snyder coefficients, C; and
C,» Snyder's C, was estimated to be 1.5 for the steeply
- s?oped drainage area and C, was estimated to be 0.625. The
: . drainage area was divided Qnto sub-areas to model the variability in
5 hydrologic characteristics within the drainage basin. Due to the
' - length of Lake George, the hydrographs from the sub-basins draining

into the lake were lagged to reflect the travel time through the
; 1ake. Run-off, routing and flood hydrograph combining was then
E . performed to obtain the inflow into the reservoir.

The Probable Maximum Precipitation (PMP) was 17.5 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration storm,
200 square mile basin, while loss rates were set at 1.0 inch initial
abstraction and 0.1 inches/hour continuous loss rate. The loss rate
function yielded 80 percent run-off from the PMF. The peak for the 3
PMF inflow hydrograph was 279,480 cfs and the 1/2 PMF inflow peak was 3
139,737 cfs. The large storage capacity of the reservoir reduced
these peak flows to 5,624 cfs for the PMF and 1,540 cfs for the 1/2
, PMF, for the condition with all gates closed. The peak discharge

3 ) flows for the condition with the gates open were 6,996 cfs for the
i ) PMF and 2,932 cfs for the 1/2 PMF.

5.3 SPILLWAY CAPACITY

Under normal operation, water either spills over the central portion
of the dam or is wasted through one or more of the the sluice gates.
However, for higher flows, water may also spill over the sluice gate
abutment sections before the dam abutment walls are overtopped. The
central section of the dam is approximately 60 feet in length and
acts like a broad-crested weir. Weir coefficients ranging from 2.5
to 3.1 over the heads encountered in routing the PMF were assigned to
this section for the spillway rating curve development. For the PMF
. evaluation, the analysis was performed both with all sluice gates in
i the closed position, and with all gates opened. Weir coefficients of
: 2.64 were used for the sluice gate abutment sections and 3.32 for
flow over the top of the sluice gates. Discharges through the open
gates were taken from an actual rating curve obtained from the De-
partment of Environmental Conversation's Warrensburg office. The
total discharge capacity of the structure at the top of dam elevation
I is 1,665 cfs with the gates closed and 3250 cfs with gates opened.
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